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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 30 April 2002 . 
2a)S This action is FINAL. 2b)Q This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-8 and 10-23 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-8 and 10-23 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)0 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
11 )D The proposed drawing correction filed on is: a)Q approved b)\Z\ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

1 2) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 
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DETAILED ACTION 

1. The enclosed detailed action is in response to the Amendment submitted on April 30, 
2002. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 17-19 and 22 rejected under 35 U.S.C. 102(b) as being anticipated by Persaud 
(GBPN: 2074762). 

Regarding claims 17-19 and 22, Persaud discloses providing a memory access clock signal 
(bus/master continuous 02 signal) from a first agent (claim 19; Page 3, Lines 15-17, Page 5, 
Lines 2-4; first agent is comprised of master processor/clock generator; Figure 4, Reference (s) 
76, 78,126); 

providing a presentation of the memory access clock signal (slave continuous 02 signal) in 
synchronism with the memory access clock (Page 2, Lines 45-47, Lines 52-55; Page 5, Line 2, 
Lines 26-33; Figure 1 shows the Continuous 02 signal output on line 46 from Reference 78; 
Page 5, Line 2, Lines 16-33; Page 6, Line 6-51; Figures 9A-9D and 10; Page 6, Lines 46-65; 
Page 7, entirety; Page 8, Lines 1-22, Lines 34-46 - Persaud teaches that all of the mpu 02 
signals are synchronized to each other. The Bus Continuous 02 signal and the slave continuous 
02 are the same signals as the master mpu 02 signal and the slave mpu 02 signal respectively. 
The master mpu 02 signal and the slave mpu 02 signals are synchronized to each other and thus 
so is the slave continuous 02 signal and the bus/master continuous 02 signal); 
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regenerating in a second agent (one of the slave processors/clock generator; Figure 4, 
Reference(s) 76, 78, 126 located in Reference 14 in Figure 3; Page 4, Lines 5-10; Page 1, Line 
42) the memory access clock signal (claim 18 - Page 5 f L 2, L 16-33; Page 6, L 6-51; Figures 
9A-9D and 10; Page 6, L 46-65; Page 7, entire; Page 8, L 1-22, L 34-46); 
firstly accessing a portion (part of the shared memory corresponding to an address of a memory 
request by the master processor) of the external non-dedicated shared memory (comprised of one 
of the slave memories; Page l f Lines 44-45) from the first agent based on the memory access 
clock signal (Page 1, L 44-45; Page 2 } Lines 1-7; Pages 9-10 with respect to Figure 11; Page 
11, 49-58; Page 12, Lines 1-19); 

secondly accessing a portion (part of the shared memory corresponding to an address of a 
memory request by the slave processor) of the external non-dedicated shared memory from a 
second agent based on the representation (regenerated) of the memory access clock signal 
received from the first agent (Page 1, L 44-45; Pages 9-10 with respect to Figure 11- The slave 
Continuous 02 signal is used to generate the CAS and RAS signals (refer to Figures 1 and 2) 
which are used to access the shared memory (Figure 5, Reference 190 located on one of the 
slave cards), therefore the Continuous 02 signal is used to access the memory. The continuous 
02 signal is generated based on the bus continuous 02 and therefore, the first agent memory 
access is based on the memory access clock); 

wherein the step of secondly accessing the external non-dedicated shared memory follows the 
step of firstly accessing without a wait state there between (Page 1, Lines 46-49; Page 3, Lines 
47-61; Persaud teaches that the slave processor is inhibited from accessing the shared memory 
only during the clock cycle(s) in which time the master is accessing the shared memory, which 
means that the slave accesses the shared memory immediately after the master. Hence no wait 
states are used or required). 
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Additionally, the shared memory is located externally to the agent and it is not used as a 
dedicated (unshared, private) memory because it is shared between the two agents. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-6 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Persaud (GBPN: 2074762) in view of Luan (USPN: 5,91 1,149). 

Regarding claims 1-5 and 11, Persaud discloses an external (with respect to the agents) non- 
dedicated memory (comprised of the master and slave memory portions collectively) including a 
plurality of memory banks (all of the memory chips for the master and slave memory portions; 
Page 8, Lines 57-58, wherein each memory chip is a memory bank); 

a first agent (master processor/clock generator; Figure 4 f Reference (s) 76, 7 8, 126) having a 
clock signal (Figure 1; Reference 46 - master Continuous 02; Page 5, Lines 2-4) adapted to 
access a first memory portion (memory located on the master card; Page 1, Lines 44-45) 
including a first number of the plurality of memory banks (the memory chips on the master card, 
Page 8, Lines 57-58); and 

a second agent (one of the slave processors/clock generator; Figure 4, Reference(s) 76, 78, 126 
located in Reference 14 in Figure 3; Page 4, Lines 5-10; Page 1, Line 42), receiving the memory 
access clock signal from the first agent (Page 3, Lines 15-1 7, Page 5, Lines 2-4), having a clock 
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signal representation of the first agent's clock signal {the clock generator on the card with the 
slave processor receives the Bus Continuous 02 signal from the master and generates a local 
Continuous 02 signal having a representation of the bus continuous 02 signal, refer to Figure 9 A 
- (3) and (8); Page 5, Line 2, Lines 26-33; Figure 1 shows the Continuous 02 signal output on 
line 46 from Reference 78) adapted to access a second memory portion {the slave processor 's 
corresponding memory portion; Page 1, Line 44) including a second number of the plurality of 
memory banks {the memory located on the slave card, comprised of eight chips; Page 8, Lines 
57-58). Persaud discloses a DRAM {Figure 5, Reference 190) which is an asynchronous 
memory (claim 11). Additionally, the external memory is not used as a dedicated memory. Lt is 
used as a common memory, wherein each slave processor has access to a portion of the memory 
and the master processor has access to the all of the memory. The Continuous 02 signals are 
used to generate the CAS and RAS signals (refer to Figures 1 and 2) which are used to access 
the memory (Figure 5, Reference 190), therefore the Continuous 02 signals are used to access 
the memory. Persaud does not explicitly disclose the first and second number of the plurality of 
memory banks being variable nor does Persaud disclose a register to set at least one of the first 
and second number with a value set to correspond to a first number of the plurality of memory 
banks and a second number which is a remainder of the plurality of memory banks after the first 
number of the plurality of memory banks, which is adapted to be set by either one of the agents. 
However, Luan teaches the concept of a first and second memory portion comprising a first and 
second number of memory banks wherein the first and second number of memory banks are 
variable (C 4, L 18-28; since the memory banks are dynamically allocated to the first and second 
portion, it is clear that the number of banks in the first and second memory portions are 
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variable), and a register to set at least one of the first and second number of memory banks 
(claim 2 - Figure 5, Reference 501) with a value set to correspond to a first number of the 
plurality of memory banks {claim 4 - value comprised of all the bits (bits 5:0) which are set [1J; 
Table 3; C 6, L 56-59; C 7, L 15-25) and a second number which is a remainder of the plurality 
of memory banks after the first number of the plurality of memory banks (claim 5- value 
comprised of all the bits which are not set [0] ; Table 3; C 6, L 56-59; C 7, L 15-25), which is 
adapted to be set by either one of the agents (claim 3 - C 4,L 29-31, L 38-48; agents Figure 2, 
References 101 & 106). In Persaud's system the number of banks in the first and second 
memory portions are fixed. Luan teaches that the use of a fixed memory architecture degrades 
the memory system capability and increases the overall memory cost in a computer system when 
the fixed portions of memory are under-utilized (C 1, L 13-43). Luan teaches that variable 
number of memory banks and the features cited above used to implement the variable memory 
banks (dynamic memory allocation) provide flexibility in the memory system configuration 
which allows the selecting of a size of the memory space to improve memory utilization given 
the current system configuration and the type of tasks to be performed (C 4, L 18-28). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the teachings of Luan in the system taught by Persaud for the desirable purpose 
of flexibility and for improving the memory system capability and utilization. 

Regarding claim 6, Persaud discloses the limitations cited above in claim 1, however, Persaud 
does not disclose the first and second agents as digital signal processors. Persaud discloses the 
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first and second agents as microprocessors, such as the Motorola 6800 (Figure 4, Reference 
126). 

Official notice is taken that digital signal processors are well known in the art for processing real 
world signals (represented by a sequence of numbers) using mathematical techniques to 
perform transformations or extract information, which provides advanced mathematical 
processing than a general microprocessor. Hence, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use digital signal processors in the system 
taught by Persaud for the desirable purpose of providing advanced mathematical processing for 
applications requiring extensive mathematical processing. 

Regarding claims 10 and 12, Persaud discloses the limitations cited above in claim 1, however, 
Persaud does not explicitly disclose a SDRAM. Persaud discloses a DRAM (Figure 5, 
Reference 190). Synchronous memories are well known in the art for operating at high speeds 
thus decreasing the bottleneck in computing systems associated with slow memory devices. 
Therefore it would have been obvious to one of ordinary skill in the art to use a SDRAM in 
Persaud 's system for increased speed and improved performance. 

6. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Persaud 
(GBPN: 2074762) in view of Muthal (USPN: 5,815,167). 

Regarding claims 13 and 15, Persaud discloses a first agent (master processor/clock generator; 
Figure 4, Reference (s) 76, 78,126) to provide a memory access clock signal (Figure 1; 
Reference 46 - master Continuous 02; Page 5, Lines 2-4) to allow the first agent to access the 
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shared external non-dedicated memory {comprised of one of the slave memories; Page 1, Lines 
44-45; Page 2, Lines 1-7; the bus/master continuous 02 signal is used to synchronize the slave 
clock generator to the master clock generator so that the master may suspend the operations of 
the slave processor so that the master can access the shared memory (Page 2, Lines 52-55). 
Hence the bus/master continuous 02 signal allows the first agent to access the shared external 
non-dedicated memory); 

and a second agent {one of the slave processors/clock generator; Figure 4, Reference(s) 76, 78, 
126 located in Reference 14 in Figure 3; Page 4, Lines 5-10; Page 1, Line 42), receiving the 
memory access clock signal from the first agent {Page 3, Lines 15-17, Page 5, Lines 2-4), to 
provide a representation of the memory access clock signal {the clock generator on the card with 
the slave processor receives the Bus Continuous 02 signal from the master and generates a local 
Continuous 02 signal having a representation of the bus continuous 02 signal, refer to Figure 9 A 
- (3) and (8); Page 5, Line 2, Lines 26-33; Figure 1 shows the Continuous 02 signal output on 
line 46 from Reference 78) to access the shared external non-dedicated memory in synchronism 
with the access by the first agent to the shared external non-dedicated memory {Page 1, Line 44; 
Page 2, Lines 45; Page 3, Lines 15-22). The shared memory is non-dedicated because it is 
accessible by both of the agents. Also, Persaud teaches that the slave processor operations 
[memory accesses, etc.] are synchronized to the operations of the master processor. The slave 
clock generator, which is synchronized to the master clock generator, generates a local 
Continuous 02 signal which is used to generate the RAS and CAS signals for accessing the 
memory, having the same clock cycle and phase as the master Continuous 02 signal. Hence the 
slave processor accesses the shared memory in synchronism with the master access to the shared 
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memory. Persaud does not teach the first agent and the second agent accessing different portions 
of the shared external non-dedicated memory simultaneously. However, Muthal teaches the 
concept of simultaneous access to a shared memory by a plurality of agents, wherein the shared 
memory is partitioned such that a first agent accesses has access to a first partition (DRAM row 
220.1) and a second agent has access to a second partition (DRAM row 220.2) (claim 15) 
(Figure 2, C 5, L 35-67; C 6, L 1 7-24; Abstract). Muthal teaches that this feature increases the 
effective memory bandwidth of a computer system (C 8, L 20-30). In Persaud' s system either 
the master or the slave processor is accessing the memory at one time which may affect the 
throughput of the system (Page 1, Lines 46-49; Page 2, Lines 22-29). One of ordinary skill in 
the art at the time the invention was made would have recognized the shortcomings of Persaud' s 
system and would have been motivated to use the teachings of Muthal with the Persaud' s system 
for the desirable purpose of increasing the throughput and performance of the system. 

Regarding claim 14, Persaud discloses the shared memory servicing in turn the first agent and 
the second agent without a wait state there between (Page 1, Lines 46-49; Persaud teaches that 
the slave processor is inhibited from accessing the shared memory for one clock cycle during 
which time the master is accessing the shared memory, which means that the slave continues to 
access the shared memory after the one clock cycle which does not include any wait states). 

Regarding claim 16, Persaud discloses the limitations cited above in claim 13, however, Persaud 
does not disclose the first and second agents as digital signal processors. Persaud discloses the 
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first and second agents as microprocessors, such as the Motorola 6800 {Figure 4, Reference 
126). 

Official notice is taken that digital signal processors are well known in the art for processing real 
world signals (represented by a sequence of numbers) using mathematical techniques to 
perform transformations or extract information, which provides advanced mathematical 
processing than a general microprocessor. Hence, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use digital signal processors in the system 
taught by Persaud for the desirable purpose of providing advanced mathematical processing for 
applications requiring extensive mathematical processing. 



7. Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wu et al. 
(USPN: 5,659,715) in view of Persaud (GBPN: 2074762). 

Regarding claim 20, Wu discloses setting a configuration register to partition the external non- 
dedicated shared memory into a first partition and a second partition (C 9, L 23-59; C 10, L 1-30; 
partitions- address ranges allocated to the graphics and system controllers; register - storage 
which stores the address ranges assigned to the system controller and the graphics controller); 
accessing a first portion of memory from a first agent (graphics controller - C4 t L 58-65); 
accessing a second portion of memory from a second agent (system controller - C4, L 58-65); 
and repartitioning the shared memory on the fly (C 7, L 11-23). Wu does not disclose the 
external shared memory partitions comprising a plurality of memory banks. However, official 
notice is taken that memory comprising a plurality of banks (modules) is well known in the art, 
particular for providing a large storage capacity. Wu teaches the concept of dynamically 
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allocating portions of a memory bank to a first and second agent such that the performance of the 
memory is improved. Thus, it would have been obvious to one of ordinary skill in the art to add 
a plurality of banks to the system taught by Wu for the desirable purpose of increasing the 
storage space to provide the storage capacity required for a system's design requirements. 
Additionally, Wu does not disclose a second agent receiving a clock representation of a the first 
agent's clock signal. However, Persaud teaches the concept of providing a clock representation 
of a master clock (bus continuous 02) to a second agent to synchronize the slaves' circuitry 
(second agent) to the master's circuitry (first agent) to provide reliable and accurate data 
transfers between the master processor and the slave processor (s) (Page 1, Lines 39-65 y Page 3, 
L 1-22; Page 5, Lines 2-4). Therefore, it would have been obvious to one of ordinary skill in the 
art to use the teachings of Persaud with the teachings of Wu for the desirable purpose of ensuring 
reliable and accurate data transfers. 

Regarding claim 21, Wu discloses the first agent (graphics controller) performing the 
repartitioning (reallocation) (C 6, L 66-67; C 7, L 1-10). 

8. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu et al. (USPN: 
5,659,715). 

Regarding claim 23, Wu discloses setting a configuration register to partition the external non- 
dedicated shared memory into a first partition and a second partition (C 9, L 23-59; C 10 y L 1-30; 
partitions- address ranges allocated to the graphics and system controllers; register - storage 
which stores the address ranges assigned to the system controller and the graphics controller); 
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accessing a first portion of memory from a first agent {graphics controller - C 4, L 58-65); 
accessing a second portion of memory from a second agent (system controller - C 4, L 58-65); 
and repartitioning the shared memory on the fly (C 7, L 11-23). Wu does not disclose the 
external shared memory partitions comprising a plurality of memory banks. However, official 
notice is taken that memory comprising a plurality of banks (modules) is well known in the art, 
particular for providing a large storage capacity. Wu teaches the concept of dynamically 
allocating portions of a memory bank to a first and second agent such that the performance of the 
memory is improved. Thus, it would have been obvious to one of ordinary skill in the art to add 
a plurality of banks to the system taught by Wu for the desirable purpose of increasing the 
storage space to provide the storage capacity required for a system's design requirements. 

Response to Arguments 
9. Applicants arguments filed have been fully considered but they are not persuasive. 
Regarding Applicant's argument that Persaud fails to teach receiving a clock signal received 
from a first agent. The Examiner disagrees. The clock generator on the card with the slave 
processor receives the Bus Continuous 02 signal from the master [first agent], which is the clock 
signal referred to in the rejection , and generates a local Continuous 02 signal having a 
representation of the bus continuous 02 signal, refer to Figure 9 A - (3) and (8); Page 5, Line 2, 
Lines 26-33; Figure 1 shows the Continuous 02 signal output on line 46 from Reference 78. 

Applicant's additional arguments are incommensurate with the claims. The Examiner has 
clearly detailed in the above rejection how the elements taught by Persaud teach Applicant's 
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claimed limitations. In Persaud's system, a first agent accesses a portion of the non-dedicated 
shared memory based on the memory access clock signal and a second agent accesses a portion 
of the non-dedicated shared memory based on a representation of the memory access clock 
signal received from the first agent. Thus Applicant's argument that Persuad's clock signal is a 
synchronization signal is irrelevant to the claim because the clock signal disclosed by Persaud 
teaches the claimed feature/function of the signal. 

Regarding Applicant's argument that Persaud's clocks are generated locally; it is not clear what 
relevance this has with respect to the claim language. The claim language states that the second 
agent has a clock signal representation of the memory access clock. The slave clock signal is a 
clock signal representation of the memory access clock signal. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly N. McLean-Mayo whose telephone number is 703-308- 
9592. The examiner can normally be reached on M-F (9:00 - 6:30) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Do Yoo can be reached on 703-308-4908. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7329 for regular 
communications and 703-746-7240 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-2100. 
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